Context: In recent decades, portion sizes have increased significantly. Although previous research indicates that food labels impact on product choice and healthiness perception, their impact on portion sizes consumed is less clear. Objective: This systematic review examined whether food label information influenced portion size consumption. Data sources: A search of 7 major electronic databases for studies published from 1980 to April 2016 was conducted. Data extraction: Two reviewers independently screened 11 128 abstracts. Data were extracted from 32 articles (comprising 36 studies). Results: Based on the test food used, the overall effects were found to be: no effect, a positive effect, or a negative effect. Labels displaying energy content (n ¼ 15 studies, 17 effects) and fat content information (n ¼ 13 studies, 14 effects) were evaluated most commonly, with exercise equivalent labels evaluated least (n ¼ 2 studies, 2 effects). Conclusions: Nutrition and health information presented on food labels has varying impacts on portion sizes consumed, from increased to decreased intake. Recommendations for future research include evaluating more recent food label types and achieving more consistent reporting standards.
INTRODUCTION
In recent decades, the rise in obesity prevalence has occurred in parallel to increases in food and beverage portion sizes. 1, 2 Nationally representative data from the United States found that portion sizes in all food categories except pizza increased considerably between 1977 and 1996, contributing to higher caloric intakes. 3 Young and Nestle identified that portion sizes of readyto-eat foods started increasing in the 1970s in the United States and that most of the current portion sizes exceed standard national serving sizes. For example, a typical serving of pasta in the United States is 480% larger than the US Department of Agriculture (USDA) standard serving size. Interestingly, they also found that identical recipes for desserts in old and new editions of cookbooks, including Joy of Cooking, specify fewer servings, therefore resulting in larger portions. 4 There is also evidence of an increase in portion sizes in Britain, with the biggest increases occurring within the past 20 years. 5 Portion sizes of energy-dense, nutrientpoor food products have also increased in the Netherlands in recent decades, along with the introduction of multipacks of individual snack items and an increased number of individual units contained within multipacks. 6 Previous research has identified that providing consumers with larger portion sizes of food and beverages leads to substantial and sustained increases in energy intake. 1, 7 These findings suggest that large portion sizes can have a persistent adverse effect on an individual's energy balance regulation and could contribute to obesity. 1 A review by Hollands et al. 8 of 72 randomized controlled trials found that people consistently ate more food or drank more nonalcoholic drinks when offered larger-sized portions or packages than when offered smaller-sized versions. Hollands et al. 8 estimated the effect size to be small to moderate among both adults and children, which would result in a 12%-16% increase in average daily energy intake in adults in the United Kingdom if sustained. Finally, in 2010, the Dietary Guidelines Advisory Committee in the United States found strong evidence for a positive relationship between portion sizes and body weight. 9 Therefore, in terms of promoting healthy eating, not only the nutritional quality of food and beverages consumed, but also the quantity, needs to be considered. 10 However, consumers are confused about how much of a product is an appropriate amount to eat, which is of concern given that consumers' ability to estimate recommended serving sizes is poor. 11 Much of the research about nutrition information on food labels has examined the impact on consumer product choice and consumer evaluation. 12 In particular, nutrition information on food labels has been identified as a potentially useful tool to assist consumers in making healthier and more appropriate food choices. A systematic review and meta-analysis by Cecchini and Warin 13 concluded that food labels could increase the number of people selecting healthier food products, with traffic light labels being marginally more effective than Guideline Daily Amount and other food labeling schemes in increasing the selection of healthier options.
Nutrition information on food labels has also been found to influence perceived healthfulness of products, with study participants believing an unhealthy product that carried the "Smart Choices" logo, which is used to indicate a healthy food product, to be healthier and contain more nutrients than a "no logo" control. 14 Despite widespread research on the impact of presenting nutrition information on food labels on food product choice and healthfulness perception, few studies have examined how food labels influence the amount of food consumed. Consequently, this area has not been studied systematically. 12, 15, 16 The objective of the current systematic review was to identify whether nutrition and health information presented on food labels and the food label format influenced the portion sizes of foods and beverages that individuals consumed. The review also aimed to assess whether population subgroups in the included studies are more influenced by nutrition and health information on food labels than others.
METHODS
The conduct and reporting of this systematic review adhered to the guidelines outlined in the Preferred Reporting Items for Systematic Reviews and Metaanalyses (PRISMA) statement (Appendix S1 in the Supporting Information online). 17 
Protocol and registration
The protocol for this systematic review was registered with PROSPERO, an international prospective register of systematic reviews. The link to the registered protocol is as follows: https://www.crd.york.ac.uk/ PROSPERO/display_record.asp?ID¼CRD42016043330.
Eligibility criteria
Studies were selected for inclusion in the review based on the participants, intervention, comparator, outcome and study design (PICOS) criteria (Table 1) .
Search strategy and selection of studies
The search strategy involved 2 steps. The first was an initial search in MEDLINE using keywords, followed by analysis of the additional keywords used to describe the articles identified and within the titles and abstracts (Appendix S2 in the Supporting Information online). The second step involved using all established keywords and index terms across all included journal databases to search for studies published from 1980 to April 2016. These databases were MEDLINE (Ovid), EMBASE (Ovid), MEDLINE In Process (Ovid), CINAHL (EBSCOHost), PsycINFO (Ovid), Cochrane Library (Wiley), and Scopus (Elsevier).
Process of study selection
Two reviewers independently screened records for eligibility based on title and abstract using the online program Covidence (www.covidence.org). All discrepancies between reviewers were resolved by consensus. If an agreement was not reached, a third reviewer was consulted to make the final decision. Full-text articles were assessed using this same process.
Data extraction
Data were extracted by 1 reviewer into a spreadsheet, which was pilot-tested to ensure all required data were obtained. The extracted data were checked by a second reviewer for accuracy and uniformity. Any disagreements were discussed, and consensus was reached.
Extracted data related to details about the study design, including population sample, control, and setting, and method for outcomes measurement, including method of portion size assessment and consumption.
Assessment of study quality
Study quality and risk of bias were assessed independently by 2 independent reviewers, with a third reviewer used in case of conflict. The Academy of Nutrition and Dietetics Quality Criteria Checklist for Primary Research was used for quality appraisal. 18 The checklist enables an objective and systematic quality rating to be conducted of the research studies while identifying concepts that are widely accepted as elements of sound scientific investigation. 18 Included papers were reviewed and scored in accordance with the tool's guidelines. The checklist assesses 10 criteria, including whether 1) the research question was clearly stated, 2) selection of study participants was free from bias, 3) study groups were comparable, 4) the method of handling withdrawals was described, 5) blinding was used to prevent bias, 6) intervention/exposure and any comparison(s) were described in detail, 7) outcomes were clearly defined and measurements were valid and reliable, 8) statistical analysis was appropriate for the study design and outcome indicators, 9) conclusions were supported by results with biases and limitations considered, and 10) bias due to study's funding or sponsorship was unlikely. 18 The quality of the study was then determined based on the number of "yes," "unclear," and "no" responses and rated as positive (if criteria 2, 3, 6, 7, and one other were answered "yes"), neutral (if criteria 2, 3, 6, and/or 7 were answered "no" or "unclear"), or negative (if > 6 of the criteria were answered "no"). 18 
Data analysis/synthesis
Data were extracted for the study characteristics, including sample group and study design characteristics. Data were further stratified by food label type used in the study as well as by population characteristics (sex, weight status, and dietary restraint status). Because a number of studies involved > 1 label type or used the label(s) with different foods, the impact of the specific food label type on consumption was summarized based on the effect on the outcome variable of amount of food consumed. Data were classified as having no effect on consumption (if no statistically significant effect of food labels on portion size was found in the study) or having an effect (if a statistically significant effect of food labels on portion size was found in the study). If an increase or decrease in consumption was found in a study, the effect was further classified by the expert opinion of the authors of this review as having either a positive or negative effect on the consumer, depending on the type of food used in the study and its respective nutrient profile. If the food used was a nutrient-dense food (eg, vegetables), an increase in consumption was considered a positive effect, whereas decreased consumption of nutrient-dense foods was considered a negative effect. An increase in consumption of a healthier version of another test food was also considered a positive effectfor example, an increase in consumption of fat-free chips compared with regular chips. 19 If the food used in a study was energy-dense but nutrient-poor (eg, chocolate), an increase in consumption was considered a negative effect. Increased consumption of food in a restaurant or cafeteria or of test food described as "buffet" or "fast/takeaway food" was also considered a negative effect.
Because of the wide range of food label types and the range of settings in which these food label types were tested, the effects were analyzed by food label type rather than pooling together the findings for all labels included in the review. Another reason for not synthesizing the different food label types was the large variation in the quantity of studies for each food label type. For example, energy content labels were tested in 15 studies, whereas exercise equivalent labels were tested in only 2 studies. Further, numerous studies found multiple effects related to food product consumption because multiple test foods and food label formats were evaluated. Therefore, the number of outcome effects is not always equal to the number of studies.
RESULTS
The search strategy identified 11 128 unique entries, for which title and abstracts were screened, generating 236 fulltext articles that were retrieved and screened for inclusion/ exclusion. This resulted in 32 articles that described 36 separate studies being included in this review ( Figure 1 ).
Risk of bias within studies
The majority of studies (n ¼ 20) were given a positive quality rating, with 16 studies evaluated as being of neutral quality. No studies were excluded based on a negative quality rating (Table S1 in the Supporting Information online). Inadequate reporting of the process for assignment of participants to study groups, descriptions of inclusion and exclusion criteria for study participants, and reporting of participant demographics limited comparison among study groups.
Study characteristics
The majority of studies (58.3%; n ¼ 21 studies) were conducted in the United States, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] followed by Canada (13.9%; n ¼ 5 studies), [37] [38] [39] [40] the Netherlands (8.3%; n ¼ 3 studies), [41] [42] [43] and Britain (8.3%; n ¼ 3 studies). [44] [45] [46] Denmark, 47 Germany, 48 Australia, 49 and Northern Ireland 50 had 1 study each ( Table 2) . The majority of studies were conducted in a laboratory/experimental setting (61.1%; n ¼ 22 studies), with 14 conducted in field settings (38.8%). Most field studies were conducted in a university campus/classroom (19.4%; n ¼ 7 studies); 4 studies were conducted in cafeterias, 24, 26, 46, 47 and 2 were conducted in a movie theatre (Table 2) . 43, 44 One study was set in the participant's home. 38 The majority of studies included both male and female participants (63.9%; n ¼ 23 studies); 12 studies included females only (33.3%); and for 1 study, participant sex was not reported. 24 An effect by sex was reported for 6 studies, 19, 29, 31, 33, 39, 50 with men consuming more total energy than women (Table 2 ). Most studies included adults only, with 1 conducted in children aged 11-15 years. 26 Many studies focused on university or college students (47.2%; n ¼ 17 studies) ( Table 2) .
Studies were predominantly randomized controlled trials (41.7%; n ¼ 15 studies), with 1 study randomizing study conditions, not participants. 43 Six studies used a repeated measures design, with 2 studies randomizing condition order, 25,31 and 2 being not randomized 28, 35 ; randomization procedures were not reported for the other 2 studies. 33, 50 Five studies used a crossover study design, with 3 randomizing condition order, 19 ,33,42 and 1 being not randomized 26 ; randomization procedures were not reported for the other study. 41 Five studies were nonrandomized controlled trials, 22, 39, 46 and there was 1 randomized trial with no control. 23 One study used a 1-factorial experimental design, where the presence versus absence of fitness cues on food packaging was manipulated between participants 48 ; another study used a quasi-experimental design with follow-up 47 ; and a third study used a multiple-baseline design 24 in which students in 2 cafeterias were presented with different nutrition information for the available milk products. An experimental trial with no control and no mention of randomization was also included ( Table 2) . 34 Sample sizes ranged from 31 to 635 participants (median, 112). The total number of participants across all studies was 6324. It should be noted that for 1 study only the daily number of participants was reported as the sample size and not the overall total number of participants included in the study period. 26 Types of nutrition information on food labels studied Nine different types of nutrition information formats were presented on food labels across the included studies (Table 3) . Food labels related to energy content (kilojoules or calories; n ¼ 15 studies) were most common and were either provided for the whole food product or beverage, such as listing energy content next to a food item on a cafeteria menu, or provided per serving of a product along with the number of servings per package. Fat content labels were the second most common (n ¼ 13 studies) and were provided in various formats, including labels that noted the percentage of calories from fat; fat-free, low-fat, regular, and high-fat labels on a product; and labels that listed the grams of fat that a product contained. 35 Serving-size labels were the third most common (n ¼ 8 studies), followed by traffic light labels (n ¼ 6 studies), Guideline Daily Amount/percentage daily needs information (n ¼ 6 studies), Nutrition Facts labels (n ¼ 6 studies), persuasive language to describe food products (n ¼ 4 studies), logos and symbols (n ¼ 4 studies), and exercise equivalent labels (n ¼ 2 studies).
Serving-size label was the umbrella term used to classify food labels that contained information aimed at guiding or informing the amount of food participants consumed in 1 sitting. These terms included serving size, 21, 23, 30, 34 servings, 22, 49 and portions. 31, 43 Most studies incorporated 1 type of food label in the experiment (n ¼ 16 studies) 22 21, 50 Most studies tested 1 food product (n ¼ 14 studies) [20] [21] [22] [23] 30, 34, 37, [41] [42] [43] 45, 48, 49 or 1 meal (n ¼ 5 studies), 31, 36, 50 although 4 studies tests 2 food products, 19, 39, 44 and 2 studies tested 3 food products. 24, 28 Twelve studies did not specify the number of foods tested. This includes those studies that tested foods served at buffet, restaurant, cafeteria, and fastfood outlets. [25] [26] [27] 29, 32, 33, 35, 38, 40, 46, 47 
Effect of food labels
As previously mentioned, the effects of food label on portion size were analyzed by the 9 separate food label types identified in this review (Table 3 ). Of note, no studies found an effect of food labels decreasing intake of nutrient-dense foods.
Energy content labels. Energy content labels display information about the energy content of the food in either kilojoules or calories for the whole food product or beverage or per serving of a product, along with the number of servings per package. Energy content labels were the most predominately studied label type. They were evaluated in 15 studies, and 17 effects were reported. Of these 17 effects, 8 were classified as no effect 20, 25, 28, 30, 32, 38, 39 ; 6 as a positive effect, with 4 decreasing consumption of energy-dense, nutrient-poor No label condition
Increased, negative
Main effect of brand (P < 0.01). Participants consumed more of the cookies if they were labeled with the healthful brand than if they were labeled with the unhealthful brand. Also a main effect of caloric information (P < 0.01). Participants consumed more of the cookies labeled as low calorie than those labeled as high calorie (P < 0.01) and those with no label (P < 0.01) 24, 39 ; and 3 as a negative effect. 21, 46, 50 Fat content labels. Labels containing information on fat content were the second most commonly studied. They were evaluated in 13 studies, and 14 effects were reported. Of these 14 effects, 5 were classified as no effect 20, 38, 40, 41, 44 ; 4 as a positive effect, with 2 decreasing consumption of energy-dense, nutrient-poor foods 24, 45 and 2 increasing consumption of nutrient-dense foods 19, 24 ; and 5 as a negative effect. 22, 35, 46, 50 Serving size labels. Serving size labels were classified as labels displaying information related to a standard 1 serving or portion size of the food. They were evaluated in 8 studies, and 8 effects were reported. Of these 8 effects, 3 were classified as no effect, 30,31,43 4 as a positive effect (decreased consumption of energy-dense, nutrient-poor foods), 22, 23, 34, 49 and 1 as a negative effect.
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Traffic light labels. Traffic light labels displayed red, amber, and/or green colors to indicate levels of various nutrients contained in the food. They were evaluated in 6 studies, and 8 effects were reported. Of these 8 effects, 3 were classified as no effect 28, 40, 44 ; 4 as a positive effect, with 2 decreasing consumption of energy-dense, nutrient-poor foods 33 and 2 increasing consumption of nutrient-dense foods 33 ; and 1 as a negative effect.
50
Guideline Daily Amount/percentage daily needs labels. Guideline Daily Amount/percentage daily needs labels display information related to the country-specific Guideline Daily Amount or percentage of daily needs of energy that will be met by the food. They were included in 6 studies, and 6 effects were reported. Of these 6 effects, 4 were classified as no effect, 32,38,39,43 1 was classified as a positive effect (decreased consumption of energy-dense, nutrient-poor foods), 27 and 1 was classified as a negative effect. 50 Nutrition Facts labels. Nutrition Facts labels provide information related to the nutritional content of the food product. This label type was included in 6 studies, and 6 effects were reported. Of these 6 effects, 5 were classified as a positive effect, with 4 decreasing consumption of energy-dense, nutrient-poor foods 23, 29, 33, 34 and 1 increasing consumption of nutrient-dense foods, 19 and 1 was classified as a negative effect. 21 Persuasive language labels. Persuasive language labels are those that display language intended to persuade consumers to purchase and consume the food product by using words such as "wholesome" and "fitness." Persuasive language on a label (4 studies, 4 effects) Labels that display language intended to persuade consumers to purchase and consume the food product (eg, "wholesome," "fitness," etc) These label types were included in 4 studies, and 4 effects were reported. Of these 4 effects, 2 were classified as no effect, 36, 37 and the other 2 were classified as a negative effect. 36, 48 Logos and symbols labels. For the purposes of this review, this category referred to labels that display logos or symbols that do not fit into any of the other categories. These labels were included in 4 studies, and 4 effects were reported. Two studies that used existing logos, the Smart Choices logo 30 and the Choices logo, 42 found that the labels had no effect. One study that used the Keyhole certification logo found that the label had a positive effect (decreased consumption of energy-dense, nutrient-poor foods), 47 and 1 study that used the label of a brand considered by the study authors to be healthy found that the label had a negative effect. 21 Exercise equivalent labels. Exercise equivalent labels display information related to the amount of exercise required to "burn off" the energy value of the consumed amount of food product. This was the least-studied food label type within this review. It was included in 2 studies, and 2 effects were reported. Of these 2 effects, 1 was classified as no effect, 25 and the other was classified as a positive effect (decreased consumption of energydense, nutrient-poor foods).
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Subgroups included in studies: overweight/obese participants
The majority of studies included both normal and overweight/obese participants (n ¼ 21 studies). 20, 22, 27, 29, 30, 32, 33, [36] [37] [38] [40] [41] [42] [43] [44] 47, 49, 50 Participant body weight 19, 23, 24, 26, 34, 39, 48 was not provided for 8 studies, and the participants in 6 studies were all of a healthy weight. 21, 28, 31, 35, 45, 46 One study included only overweight/obese participants. 25 In a study by Wansink and Chandon, 22 an increase in calorie consumption due to low-fat labeling was statistically significant among overweight participants (P < 0.001) but not among nonoverweight participants (P ¼ 0.13).
22
Overweight participants also consumed more calories than nonoverweight participants in a study by McCann et al., 50 which found that participants who consumed the most in the low-fat, low-energy condition had higher body mass indexes and were more likely to be overweight. Further, a study by Temple et al. 33 found that those in the experimental group without labels and those who were obese consumed more energy from "red" foods than those in the experimental group with labels and those who were not obese. Three studies found that weight status or body mass index status was not related to amount consumed. 38, 42, 44 Subgroups included in studies: restrained versus unrestrained eaters
Eating restraint status of participants, also described as weight concern or dieting behavior, was reported for 11 studies. 19, 21, 23, 25, 28, 35, 37, 39, 42, 44, 46 Nutrition and health information presented on food labels was found to affect restrained and unrestrained eaters in different ways, with an effect found in 6 of these 11 studies (55%). Of the remaining 5 studies, 2 did not find an effect 35, 42 ; 2 investigated the effects of labels in relation to restraint status, but the results were not significant 37, 39 ; and 1 study investigated the effect of restraint on food selection, not consumption. 25 Nutrition and health information on food labels had the effect of increasing food consumption in Studies reported multiple effects on consumption due to multiple test foods and food label formats being tested; therefore total number of studies is not always equal to the total number of the effects for each label. b An effect was considered positive if there was an increase in consumption of a nutrient-dense food; a decrease in consumption of an energy-dense, nutrient-poor food; or increased consumption of a healthier version of a test food.
c An effect was considered negative if there was an increase in consumption of energy-dense, nutrient-poor foods.
restrained eaters but not in unrestrained eaters in 4 studies. 19, 21, 28, 44 In 1 study, this was a positive effect because participants consumed more of the healthier version of the test food (fat-free potato chips), 19 but in 3 studies, it was a negative effect because participants increased their intake of energy-dense, nutrient-poor foods. 21, 28, 44 Two studies found that food labels impacted on unrestrained eaters' consumption but not on restrained eaters' consumption. For 1 study this effect was positive because intake of chocolate confectionary was reduced. 23 However, the effect was negative in the other study because intakes of energy and fat from cafeteria meals increased. 46 
DISCUSSION
This review aimed to determine how nutrition information presented on food labels impacts in the short term on portion size of foods consumed. Data were extracted from 32 articles, which included 36 studies. Nine different formats for the nutrition information presented on food labels were identified across the included studies. There were 4 different effect categories for the impact of food labels on portion size consumption identified in this review: no effect, negative effect, positive effect (increased consumption), and positive effect (decreased consumption). A positive effect (decreased consumption of energy-dense, nutrient-poor foods, or increased consumption of nutrient-dense foods) was found for all food label types except those that contained persuasive language. This provides evidence that nutrition information on food labels can influence consumption in a way that can improve short-term intake and, therefore, has the potential to encourage the consumption of more appropriate portion sizes. These results are in accordance with findings from a review by Sinclair et al., 51 who found that the addition of interpretive nutrition information, such as traffic light symbols on food menus, did assist consumers in the selection and consumption of fewer kilojoules.
However, negative effects were also evident within studies for all food label types, with the exception of labels that contained exercise equivalent information. Negative effects were classified as an increase in consumption of energy-dense, nutrient-poor foods or foods eaten outside of the home. This finding adds to evidence from Chandon and Wansink 52 that, when a food label emphasizes 1 aspect of the food as healthy, it can lead to the creation of a "health halo," whereby individuals increase their intake because they believe that they can consume as much of the food as they like without guilt or fear of weight gain. 52 These findings, therefore, potentially have important implications for the food industry, retail/commercial industries, government sectors, and others in regards to policies about information presented on food labels, for either marketing or health promotion purposes.
Finally, in this review, there were studies that found no effect on consumption among all food label types, except for the Nutrition Facts labels, for all but 1 effect was found to be positive, with the other effect being negative. 21 These findings are in line with those of a systematic review by Swartz et al., 53 which found that calorie menu labeling had no effect on calories from foods ordered or consumed. Further, a review by Kiszko et al. 54 found that calorie labels do not have the desired effect of reducing total calories ordered.
One of the main findings from this review was the large degree of heterogeneity within the included studies, both in regards to the methodologies used to evaluate the impact of food labels, including the test foods used, and the way in which intake data were measured and reported (Table S2 in the Supporting Information online). The major inconsistencies in the reporting of intake data, as well as varied approaches to statistical analyses used to evaluate study effects, made comparison across studies challenging. There was also heterogeneity in the direction of the anticipated effect on portion size consumption. Food label types were therefore considered based on label category for data synthesis in order to address variation in label types.
Synthesizing the data based on label category was also necessary due to the variance in frequency with which each label type has been evaluated in research studies. Whereas energy content labels were evaluated in 15 studies included in this review, exercise equivalent labels were only investigated in 2 studies, which could be because these exercise equivalent label types have emerged only relatively recently. Energy and fat content labels appeared in research from an included study in 1982, 24 whereas the 2 included studies that tested exercise equivalent labels were published in 2014 25 and 2015. 32 Further, support for the implementation of exercise equivalent labels as a way to encourage people to be more mindful of energy consumption comes from a position paper from 2016. 55 This clearly demonstrates that there is a need for more evidence on the impact of these less frequently studied food label types. Information related to energy content and nutrient content of foods (including fat) is a mandatory labeling requirement in many developed countries, which likely explains why these types of food labels have been studied the most. 56 There was also heterogeneity in the number of foods tested in each study. Fourteen studies tested 1 food product, 5 studies tested 1 meal, 4 studies tested 2 food products, and 2 studies tested 3 food products.
Because most studies only looked at the effect of food labels on a single food product or meal, the ability to generalize the effectiveness of these labels, in particular in regard to other foods, is limited. Further research in this area should test food labels across multiple food items. This would provide a broader evaluation of effectiveness across a range of foods and ingredients.
Further, 12 studies did not classify the number of food or beverage types that were tested, which hinders the ability to draw meaningful conclusions from the data. Future studies in this area should provide appropriate detail to facilitate interpretation and comparison of findings across studies, for example, by stating the number and type of foods tested.
This review has identified the variability in the terms used on food labels to describe how much of the product was defined as the recommended amount to eat. Terms such as "serving size," "serving," and "portion" have all been used. Faulkner et al. 57 identified that variable terminology surrounding the term "serving size" is a major obstacle in developing dietary guidelines. It was found that the terms "serving size" and "portion size" are often used interchangeably, even within the same study, which has led consumers to believe that they mean the same thing. 57 In the review, it was found that, in most instances in the cited literature, "portion size" could be loosely translated to the amount of food consumed at a single eating occasion and "serving size" to the amount that is recommended. 57 This review provides support for this observation, and notes that the term "serve size" was used in 2 studies. To address this issue, the creation of internationally standardized definitions for the terms "portion size" and "serving size" and broad communication of these definitions across all sectors, including industry, government, and consumers, are recommended. 57, 58 This could also inform the development of effective and standardized label formats to assist in appropriate portion size selection and consumption internationally.
In regards to specific subgroups studied, food labels were found to have a significant, adverse effect on the consumption patterns of individuals who were classified as overweight and/or obese, with labels increasing consumption of energy-dense, nutrient-poor foods in 5 of the 22 studies that included participants with overweight and obesity. 22, 33, 37, 50 In their study, Wansink and Chandon 22 queried why there was a stronger tendency for overweight people to eat more of a product when they were exposed to a food label compared with those not overweight. To answer this question, they carried out further research (study 2, which is not included in this review), which suggested that it could be due to feelings of guilt. 22 Whereas nonoverweight participants behaved as if the test food (M&Ms) were an indulgence, regardless of low-fat or regular-fat label, overweight participants viewed the low-fat M&Ms as guilt-free. 22 Disinhibition could also be a factor in explaining why participants who were overweight consumed larger portion sizes compared with participants who were not overweight because habitual disinhibition (overeating in response to everyday environmental cues) has been found to be strongly and positively correlated to weight gain in women. 59 Further, McCann et al. 50 hypothesized that overweight individuals may be more influenced by food labels than nonoverweight individuals, leading them to consume more of a food if the label has led them to believe it is healthy.
Nutrition and health information presented on food labels was found to have different effects on the consumption behavior of restrained versus unrestrained eaters. Food label information increased consumption in restrained eaters in 4 studies, which was a positive effect in 1 study because consumption of the healthier version of the test food increased. 19 However, it was a negative effect in the other 3 studies because consumption of energy-dense, nutrient-poor foods increased. 21, 28, 44 This provides evidence that restrained eaters may be adversely influenced by food labels and consume more of a product they believe to be healthier. It also provides further evidence that external information about the healthfulness of foods affects restrained eaters' consumption more than that of unrestrained eaters. 21 These findings are consistent with findings by Dovey et al., 60 who found that restrained eaters were more heavily influenced by food advertising messages than unrestrained eaters, and findings by Kerr et al., 61 who found that individuals on a weight-loss diet were among the most likely to use nutrition labels, increasing the tendency to overeat foods they perceived to be more healthful. Two studies found information on labels impacted on the consumption behavior of unrestrained but not restrained eaters. This was a positive effect for 1 study because energy-dense, nutrient-poor food consumption decreased 23 but a negative effect for the other study because consumption of food in a student cafeteria increased. 46 Because the types of cafeteria foods that were included were not reported for this study, the impact of labels on consumption was categorized as a negative effect. There was a lack of information regarding specific foods tested in other studies included in this review, and general terminology, such as "restaurant," "cafeteria," "buffet," "take-away," or "fast food," was used to describe these test foods. This lack of reporting led to these studies being grouped under the broad category of "eating outside of the home," and the impact of labels on consumption was classified as being a negative effect because of research associating eating outside of the home with increased intake. completed the data extraction, which was checked by N.M.d.V. H.M.B. completed the data analysis and synthesis and drafted the manuscript, which was critically reviewed by T.B., M.E.R., and C.E.C. All authors read and approved the final manuscript. 
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